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ADDRESS OF THE PRESIDENT OF THE INTERNATIONAL 
GEOGRAPHICAL CONGRESS’ 


By Dr. IEAIAH BOWMAN 
AMERICAN GEOGRAPHICAL SOCIETY OF NEW YORK 


Mr. President of the Republic, Mr. Minister of Cul- 
ture and Public Instruction, Officers of Embassy, 
Ladies and Gentlemen: 

Our first duty is to those members of the congress 
whose decease we record with profound regret. The 
roll includes our able and warm-hearted president at 
the Cambridge Congress of 1928, General Vacchelli, a 
vice-president of the union, whose loss is deeply felt 
by all, but especially by his close associates in the 
executive committee of the union, and Miss Marion 
Newbigin, devoted and able editor of The Scottish 
Geographical Magazine. 

The congress will also wish to pay its tribute to 
the late William Morris Davis, in earlier years an 


. | Opening address before the. International Geograph- 
tal Congress, Warsaw, 1934. 


active participant and leader in international geo- 
graphical excursions and congresses whose profes- 
sional interests and friendships recognized no national 
bounds. 

In opening the sessions of the fourteenth Interna- 
tional Geographical Congress, I wish first of all to 
thank our hosts for the invitation they so hospitabiy 
extended six years ago at Cambridge and which was 
renewed at the Congress of Paris in 1931. I should 
like to comment also upon the excellence of the ar- 
rangements that have been provided and that reflect 
both devotion and intelligent care on the part of 
Professor Romer, Professor Pawlowski and their as- 
sociates upon the Polish National Committee. May 
we through them thank the Government of Poland for 
the interest which has been shown and for the gener- 
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ous support given to the plans of the congress and 
for the presence here to-day of the head of the repub- 
lic, President Moscicki? Under such favorable con- 
ditions we are assured at the start of a useful inter- 
change of ideas and a substantial strengthening of the 
bonds of friendship. 

It is fitting that I should here record with deep 
gratitude my dependence, and indeed the dependence 
of all of us in the Union, upon the unceasing devotion 
of the secretary-general, Professor de Martonne. 
During the past three years, his task has been both 
continuous and arduous, dealing with members dis- 
tributed over the planet, with active commissions that 
have continuing programs, and with a president on 
_ the opposite side of the Atlantic. His patience and 
resourcefulness have been equal to every task. You 
will wish, I am sure, to join in thanking him for his 
generous contributions to our professional welfare. 

Since the last congress, three additional political 
units have adhered to the International Geographical 
Union: Germany, Canada and Danzig. It is with 
great pleasure that we welcome their representatives 
to-day and look forward to their participation in both 
management and program. 

With all our diversity of interest and endeavor in 
the wide field of geography, we have a common de- 
pendence upon the map. It is the symbol of our pro- 
fession. 
seeks to make a contribution to the map of the world 
—to survey still unmeasured portions of land and sea, 
to compile surveys into useful base maps, to display 
and interpret distributional phenomena, to deepen the 
| understanding of the spatial elements of our physical 
_ world and its life relationships by invoking the high- 
~ est standards of graphic art. At the preceding con- 
gress it was recommended that the cartographical 
institutes of the world should send representative 
material to an exhibition, now admirably - installed, 
and which you will wish to visit repeatedly during 
the ensuing week. It is the most representative map 
collection that has ever been displayed in the history 
of geographical congresses, 40 organizations from 
23 countries participating in its development. It is 
an especial pleasure to say this in Poland and in the 
presence of Professor Romer, whose contributions to 
cartography have played so important a part in the 
development of geographical science. We shall all 
hope that a catalogue and description of the maps in 
this inspiring collection will be one of the future 
publications of the union, so that those members not 
present and all geographers everywhere will be able 
to share with us the benefits we here derive from the 
maps on display. 

The various items of the cartographic exhibit re- 
veal the many-sided character of geography and so 
too do the topics before the congress under the six 
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main headings of the program and the eight commis. 
sion assignments upon which work has _progressej of 
during the past three years. Notably important wer th 
the papers in physical geography that have always the 
had a prominent place in the programs of the pay, fame 
This year we find both climate and physiography rep. act 
resented as well as cartography, human Zeography, rea 
historical geography, regional geography and edyc. pal 
tional geography. Excursions to well-selected place jus 
have afforded and will afford convenient access { 
some of the most interesting geographical featur 


of Poland. The 

With these opportunities before us, may I make g eo 
few observations about certain aspects of geography * 
that may be thought appropriate in this international a 
gathering. Like every other science, geography at. wf 
tempts to widen the boundaries of knowledge. At the. 
the same time it seeks to perfect techniques of rv. As 
search in order that its analyses may give us a deeper ing 
and, at the same time, a more vivid understanding of I. 4; 
the complexities of life upon a diversified earth. We H..4 


attempt through these twin processes of discovery ani #.;,) 
method “to get discipline as well as information out 
of it,” as the late William Morris Davis once phrased 
it. With fuller equipment for deepening the under. 
standing we are in the position of the astronomer 
who by perfecting and enlarging his telescope deepens 
his vision of the universe. 

Set in an inescapable, if somewhat modifiable ex- 
vironment, we seek to gain insight into the problems 
of other peoples, who, like ourselves, are trying to 
avoid the necessity of living in the hardest way or in 
the hardest places. Adaptation is one of the key 
principles of geography as well as biology. No par 
of the earth has had all its human possibilities re 
vealed, its ultimate contribution to human welfare 
made fully known. The search for new resources an 
new adaptations is still in progress. We can m0) 
suppose that in 1934 we have reached the end of tle 
road and have appraised all earth’s possibilities 
Land and sea must be constantly resurveyed from 
new points of view. Nor is it the earth alone tht 
needs scientifie exploration and systematic stuty. 
Economie and social mankind is on the march, evo 
ing, adapting, inquiring about its own possibilities 
as well as those of the earth to which it is tied. Ma 
has sensed his powers, not fully developed them. 4s 
destiny-guider he is still an amateur. 

On a grand scale our geographical congresses & 
able us to widen the range of our experience, exchan# 
knowledge for mutual benefit, quicken choice an 
action with respect to our neighbor, and, throug! 
association of effort, advance our study of realities * 
that eventually our minds may sweep through 
whole interrelated earth with all. its regional divers 
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at times oppressed by the complexities. The earth 
is a vast reservoir out of which man dips power. 
There is unequal access to that reservoir: the earth’s 
benefits are unevenly distributed and, in addition, as 
Professor Penck has phrased it, “There is no land 
of unlimited resources.” This is due in part to what 
we call the geographical layout. In part also it is 
due to the voltage of man’s own mind, ever changing 
the significance of a given environment, searching out 
new advantages, developing new technical skills, seek- 
ing balance or proportion in community, regional and 
national life, extending the boundaries of knowledge, 
and adapting the earth and humanity to satisfy mate- 
rial and esthetic needs. To take an example from a 
Bsingle field: not always are desirable mineral deposits 
accessible—witness the geographical disposition of the 
coal beds of China; nor are they always required at 
the moment—witness the vast iron-ore deposits of 
Brazil. We have begun, but in no sense finished, 
our regional inventories of fact about the resources 
Bof the earth, the uses which we may make of them, 
the mutual adaptations. Nor has any one yet been 
sable to draw a clear line of distinction between mat- 
ters under domestic control and those which can never 
be used rationally and fairly except through interna- 
tional consultation and agreement. 
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‘ies and attempt to understand the bases of life of all 
yho share the planet with us. Until expert knowledge 
of existing realities is available we shall not find 
those sought-for understandings of the world’s peoples 
that are required to ease existing tensions. A rational 
change in relationships will not come by capricious 
action or through ignorance or provincialism. If we 
really understand how and why humanity is com- 
partmented in its several regions, we shall find ad- 
justments less difficult to make, even though we are 
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In Professor Romer’s notable address at the open- 
ing session of the International Geographical Con- 
gress at Paris in 1931 is this striking challenge: 
“Would that this notable assemblage were evidence 
that geography is officially recognized in public life 
and national questions as an important subject.” In 
the three years that have elapsed since this statement 
was made the world has passed through a period of 
strain that has suffered directly or indirectly every 
community wherever situated. In the face of local 
as well as world-wide tension, intelligent men in every 
country have given much more thought than formerly 
to some of the fundamental bases of life. Whether 
or not we deplore the policy of national isolation and 
self-containment, each country has felt it necessary 
to examine in detail its resources of every kind. In 
this examination geography has played a notable 
part. Were I to name those who have contributed 
to the discussion of material resources, and how to 
improve our use of them, I should be required to 
mention most of the professional geographers of the 
world. 

That we have met in such number, under such 
favorable auspices, for the discussion of a wide range 
of both theoretical and practical questions is evidence 
of a great community of interest with respect to the 
earth and man’s relation to it. Forty-three nations 
are represented in this assemblage. There is promise 
of good attendance upon all the sectional meetings 
and helpful discussion. I venture to say that through 
the interchange of thought that takes place here we 
shall be better able to return to our several countries 
and do our part in community life as well as in re- 
search and education by more intelligent assisting the 
never-ending process of adaptation of means to end 
in our use of earth’s gifts. 


: SHELTERBELTS—FUTILE DREAM OR WORKABLE PLAN 


By RAPHAEL ZON 
DIRECTOR, LAKE STATES FOREST EXPERIMENT STATION 


| Tue President’s vision of a belt of forest trees, 
miretching through the Great Plains from North 
pDakota to Texas, caught the popular imagination as 
no other forest enterprise in recent years. The idea, 
suggested at the time when the Middle West had been 
suffering for several years from severe droughts and 
lust storms, was dramatized by popular imagination 
fod newspaper publicity into a grandiose plan of 
hanging the climate of the entire plains region, and 
@liminating droughts and dust storms through the 
Planting of trees, 

The plan, as popularly visualized, called for regi- 


menting the trees into uninterrupted and undeviating 
parallel forest strips, 8 to 10 rods wide, rigidly spaced 
one mile apart, irrespective of topography, soil or 
direction of prevailing winds. This naturally brought 
forth some skepticism and occasionally outright con- 
demnation of the plan. As a matter of fact, the 
Shelterbelt project, stripped of the exaggerations of 
its friends and the misinterpretations of its oppo- 
nents, resolves itself simply into concentrated forest 
planting within a comparatively narrow belt some 100 
miles wide and 1,200 miles long, in that portion of the 
Great Plains where climatic and soil conditions make 
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tree growth possible and where such plantations can 
benefit existing agriculture. 

As a result of intensive exploration by the Forest 
Service of the climate, soils, natural vegetation, exist- 
ing shelterbelt plantings and agricultural conditions 
of the region, the boundaries of the 100-mile belt 
where tree growth is possible and desirable have been 
delimited. As shown on the map, the center of the 
Shelterbelt roughly follows the 99th meridian, touch- 
ing Devils Lake in North Dakota, Mitchell in South 
Dakota, Lexington in Nebraska, Kinsley in Kansas 
and Mangum in Oklahoma. The western boundary 
of the belt coincides closely with a line of average 
annual rainfall of 15 inches in the north and 22 inches 
at the southern end of the zone. Higher rainfall is 
needed farther south to compensate for the greater 
evaporating power of the air. 

West of this line, extensive planting of shelterbelts 
is considered hazardous, because of the low rainfall, 
difficulty of establishment, short life, poor survival 
and adverse soil conditions. West of the proposed 
boundary is a region which has a relatively large 
proportion of submarginal land. Such land should 
best be converted to grass and a simpler form of use, 
such as grazing. The reestablishment of grass in this 
submarginal land is admitted to accomplish one of 
the purposes which shelterbelts are designed to ac- 
complish in the farming region—soil protection. 
There would be little for the trees to protect in that 
area, and the trees themselves would develop little 
more than as bushy growths, except in depressions 
where their effects as windbreaks would be negligible. 

The western boundary, however, does not mean that 
forest planting in all cases can not be successful 
farther to the west. There are shelterbelts growing 
well in some places in eastern Colorado, Montana and 
Wyoming. Nor does it mean that forest planting can 
be attempted on all soils within the belt itself. The 
boundaries merely delimit an area within which forest 
planting offers the best possibility of success when 
soils, rainfall, type of farming and urgent need for 
shelterbelts are considered. 

The main purpose of planting shelterbelts is to pro- 
vide protection to farmsteads, agricultural crops and 
cattle against the hot desiccating winds of summer 
and the cold blizzards of winter. The greatest benefit 
of shelterbelt planting may be expected when it is 
superimposed on an already existing agricultural 
economy as is found within the proposed belt. This, 
on the whole, is a region of fertile prairie soils which, 
with normal rainfall, is an important part of the 
granary of the United States. Shelterbelts should 
help to stabilize this agriculture and leave it less at 
the merey of the elements. 

East of the proposed shelterbelt, conditions for 
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tree growth are more favorable, agriculture has bo, 
long established there, and many groves have already 
been planted by the farmers themselves. This yj) 
undoubtedly continue to be the case. However, ty, 
area designated for planting must be consider 
largely as an initial center of work, from which play. 
ing can spread both west and east of the boundarig 
when conditions warrant such an expansion. 

One of the questions generally asked is, “Can treg 
be made to grow in the Great Plains?” This regia, 
comprises, roughly, one third of the total continenty 
area of the United States. The precipitation oy, 
this region ranges from some 30 inches in the east {y 
14 inches in the foothills of the Rocky Mountaix 
It is composed of a great variety of soils, ranging 
from sandhills to alkali and clay-pan lands, and froy 
true plains to rough broken topography. It stands ty 
reason, therefore, that trees can not be successfully 
grown everywhere throughout the Great Plains region, 
but only in those portions of it where rainfall and 
soil conditions are not prohibitive. 

Even within the boundaries of the belt, the char. 


acter of the soil may either preclude forest planting} | 


altogether or dictate variations in the manner of 
planting. Within the belt there are roughly som 
114,700 square miles of land. This can be classified 
according to soil and suitability for shelterbelt plaut- 
ing, as follows: 


66,400 square miles of fine-textured soils—so-called 
‘thard land.’’ Generally good agriculturd 
land but not all suitable for forest planting. 
Thus: 


36,700 square miles—uplands, shelterbelt plant: 


ing difficult. 

24,900 square miles—principally in the easten 
part of the belt, well suited to shelter: 
belt planting. 


4,800 square miles—clay-pan land and alkali 


basins, unfit for any tree growth. 
30,700 square miles—mostly sandy loams, good agrict! 
tural land, all favorable for shelterbelt plant 


ing. 

13,000 square miles of ‘‘breaks’’ or rough land. 
this: 
5,000 square miles—favorable for shelterbelt 


planting. 
8,000 square miles—difficult to plant. 
4,600 square miles of sandhills well suited for fort 
planting in solid blocks. 


Of the total area, some 57 per cent. lends itself # 
shelterbelt planting, about 39 per cent. is difficult 
plant, and 4 per cent. is entirely unfit for plantiié 
It is evident, therefore, that there can be no 
tinuous parallel forest strips, but each planting ™™ 
be adapted to the soil conditions of every farm an 
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oriented to the damaging winds prevailing in each © 
locality. 

The sandhills, which present the most favorable 
conditions from the standpoint of moisture and on 
many of which the ground water is within reach of 
trees, lend themselves best to planting in solid forest 
blocks. A good illustration of such planting is found 
in the sandhills of Nebraska, where the Forest Service 
has planted suecessfully some 31 square miles. About 
410 square miles have recently been authorized for 
purchase in North Dakota for this type of planting. 

Planting in the “breaks” and gullies will be largely 
for the purpose of conserving water and checking soil 
erosion. It will usually be confined to the slopes and 
active gullies and will follow narrow ravines. On the 
“hard land,” planting will be in the form of wind- 
breaks around farmsteads and schools, or in the form 
of narrow strips of shelterbelts around fields. 

The best answer, however, to the question whether 
trees can be grown successfully in the prairie-plains 
region, is that trees do grow well in many parts of 
the region. Shelterbelt planting in the Great Plains 
states is not a new undertaking. It began with the 
earliest settlement in the region, when many pioneers 
brought trees with them in their covered wagons. 
There has always been an instinctive desire on the 
part of the dwellers in the treeless prairie to create 
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some protection, by means of windbreaks, for their 


homesteads. Beginning with 1873, and in some states 
even earlier, the Federal Government sought to en- 
courage tree planting by granting homesteads of 160 
acres, on the condition that 10 acres be planted to 
trees. Later, the Federal Government, through sev- 
eral bureaus in the Department of Agriculture, began 
to distribute planting stock to settlers for use in 
demonstration plantings, and has given advice on the 
selection of species, methods of planting and care of 
trees. Likewise, most of the prairie and plains states 
have encouraged, through their State Forestry De- 
partments, the establishment of shelterbelts by the 
farmers. These plantations, in spite of rigorous con- 
ditions, have on the whole shown good growth and 
survival, and as a result of these combined efforts the 
landscape of the plains is now dotted by numerous 
planted groves of trees. A survey last fall through 
the six plains states of North and South Dakota, 
Nebraska, Oklahoma, Kansas and Texas shows that 
to-day there is on an average one half acre of grow- 
ing shelterbelt for every square mile surveyed, a 
larger proportion being in the three northern states. 
With the large number of species now known to be 
suitable for dryland planting, and with better knowl- 
edge for maintaining the plantations, there is every 
reason to believe that future planting, conducted in 
the light of experimental evidence, should prove more 
successful than in the past. 

Another question often asked is, “What will be the 
benefits from shelterbelts ?” 

Whether shelterbelt planting, if carried out on a 
sufficiently large scale, will ultimately affect the 
climate over a wide territory is at present of purely 
academic interest, and proof of such an effect is not 
necessary to justify shelterbelt planting. There is 
ample evidence, supported both by scientific records 
and every-day experience, that shelterbelts have a 
local effect in reducing the wind velocity. This me- 
chanical retardation of wind movement is responsible 
for a whole series of effects. It lessens evaporation 
from the soil immediately adjoining the shelterbelts, 
reduces the transpiration of crops growing under the 
protection of the trees, prevents blowing of the soil 
and keeps snow from being blown off the fields into 
gullies. The aggregate effect is the more complete 
utilization of the precipitation. Because crop failures 
often occur in the course of 24 to 48 hours of dry, 
blistering winds, the presence or absence of shelter- 
belts during this brief critical period may determine 
the fate of the crop. 

To make the shelterbelts most effective, it is essen- 
tial that they be flanked with low shrubs or contain 
some undergrowth. There are many native, drought- 
resistant shrubs, such as wild plum, ecaragana, Rus- 
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sian olive, sumac and choke cherry, which serve ad- 
mirably this purpose, and at the same time have high 
value in furnishing food as well as protection for 
game, song and insectivorous birds. Alternation of 
forest strips with cultivated fields combines ideal con- 
ditions for the conservation and propagation of up- 
land game birds, which may bring the farmer some 
cash return if properly handled. 

Tree planting on slopes of gullies will reduce rapid 
surface run-off and check soil erosion. As a means 
of conserving the moisture in the soil, shelterbelts, 
under certain conditions, may be as effective and less 
costly than the construction of dams on streams and 
dry gullies. 

Above all, however, shelterbelt planting will make 
living conditions more comfortable and will add much 
needed variety to the monotonous prairie landscape. 
Probably the social benefits from windbreaks will be 
as great as the physical. If, by means of tree plant- 
ing, agriculture may be made somewhat safer in a 
region subject to periodic droughts; if by breaking 
up the extremely large wheat fields, a diversified agri- 
culture can be encouraged; if living conditions can be 
made more attractive by planting trees around farm- 
steads; then the still primitive and hazardous exis- 


COOPERATION BETWEEN THE CHEMICAL 
SOCIETIES OF GREAT BRITAIN 

THERE has recently been circulated to all mem- 
bers of the Chemical Society, the Institute of Chem- 
istry and the Society of Chemical Industry, accord- 
ing to Nature, a draft agreement in regard to coopera- 
tion. The adoption of the agreement is unanimously 
recommended by the council of the Society of Chem- 
ical Industry and the draft agreement was published 
in Chemistry and Industry on March 15. The agree- 
ment provides for the establishment of a fund to be 
administered by a Chemical Council consisting of three 
members nominated by the council of each society, 
together with three representatives of industry, co- 
opted in the first instance on the nomination of the 
Association of British Chemical Manufacturers. The 
objects of the fund are the allocation of grants to the 
constituent bodies for the coordination of scientific 
publications, promotion of research, maintenance of a 
library, ete. Complete freedom of action is reserved 
to each constituent body in respect of the matter it 
publishes. The management of the library of the 
Chemical Society is delegated to a joint library com- 
mittee, and contributions to the net annual main- 
tenance expenditure are to be borne by the constituent 
bodies in proportion to their membership, with due 
allowance for overlap. This involves, for example, an 
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tence in the plains region will be raised for thousands 
of settlers to a higher level of permanence and stahj- 
ity. It will mean creating in the semi-arid region g 
belt provided with the amenities of a higher cultura] 
life. 

Shelterbelt planting is only a part of a broader 
plan of water conservation and erosion control for the 
entire Great Plains region. The “black blizzards,” 
for instance, may be mitigated but can not be stopped 
by shelterbelt planting within a narrow belt 100 miles 
in width. These dust storms originate farther west, 
where the original sod has been broken up by the 
plow. It is only by withdrawing certain areas of the 
western plains from crop production, returning them 
to grass and using them for controlled grazing, that 
the causes of dust storms may be largely removed. 

To bring about the desired improvement in the 
physical and economic condition of the region, a co- 
ordination of effort by the various public agencies 
interested is essential. It will involve land retire- 
ment, controlled grazing, diversification of agricul- 
ture, water conservation by building ponds, shelter- 
belt planting, strip cropping, terracing, development 
of new varieties of cereals and soil-binding grasses 
and a rationalization of land valuation and taxation. 


SCIENTIFIC EVENTS 


increase in the contribution of the Institute of Chem- 
istry to £654 and from the Society of Chemical Indus- 
try to £448. The agreement is for seven years and 
thereafter to continue for successive periods of three 
years, subject to right of withdrawal on giving one 
year’s notice at the end of any period. If the agree- 
ment succeeds, it is anticipated that means of reducing 
subscriptions to the three organizations will be found. 


CONFERENCE OF REPRESENTATIVES OF 
AGRICULTURE, INDUSTRY AND 
SCIENCE 


Dr. Francis P. Garvan, president of The Chemical 
Foundation, Inc., has announced that a joint confer- 
ence of representatives of agriculture, industry and 
science will be held at Dearborn, Michigan, on May 
7 and 8. 

In addition to Dr. Garvan those joining in calling 
the conference are: Edward A. O’Neal, president of 
the American Farm Bureau Federation; Louis J. 
Tabor, master, the National Grange; Clifford V. 
Gregory, chairman, National Agricultural Conference. 

The purpose of the conference is to survey the vari- 
ety of farm products which through organic chemistry 
can be transformed into raw materials usable in in- 
dustry, and to develop a plan for the joint coopera- 
tion of agriculture, industry and science for promoting 
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in orderly fashion an increasing use of American farm 
produets in American industry. 

The hope is entertained that such cooperation will 
result in the gradual absorption of much of the do- 
mestic farm surplus by domestic industry; put idle 
acres to work profitably; increase the purchasing 
power of the American farmer on a stable, permanent 
basis; inerease the demand for manufactured products 
which the American farmer wants, needs and then 
will be able to purchase; create new work, thus reviv- 
ing American industry and aiding American labor. 
The sponsors of the conference believe that in pro- 
portion as these objectives are accomplished, the de- 
pression will recede and dependable national pros- 
perity will return. 

The sessions will be held at Dearborn Inn, Dear- 
born, Mich., where Carl B. Fritsche, chairman of the 
committee on arrangements, has opened headquarters. 


Those who will take part in the program include: Dr. ° 


E. R. Weidlein, director of the Mellon Institute; Dr. 
C. F. Kettering, president of the General Motors Re- 
search Corporation, and Dr. Charles H. Herty, Pulp 
and Paper Laboratory of the Industrial Committee 
of Savannah, Ince., at Savannah, Ga. 


THE WASHINGTON CONFERENCE ON 
THEORETICAL PHYSICS 

ScrenTIFIC men from various universities through- 
out the country gathered in Washington on April 19, 
20 and 21 for a conference on theoretical physics 
under the joint auspices of the Carnegie Institution 
of Washington and the George Washington Univer- 
sity. 

The conference was the first of a series to be held 
annually in Washington in connection with the re- 
searches in nuclear physics conducted by the Carnegie 
Institution, and the work which is being done in this 
field at the George Washington University under the 
leadership of Dr. George Gamow. Dr. Gamow, who 
is known for his work on atomic nuclei and the theory 
of radio-activity, has served during the past year as 
visiting professor of theoretical physics in the George 
Washington University. His appointment to the regu- 
lar staff of the university was recently announced. 

Day sessions of the conference were held at the 
university and evening sessions at the Department of 
Terrestrial Magnetism of the Carnegie Institution. 
On the opening day members of the conference were 
the guests of Dr. Cloyd H. Marvin, president of the 
university, at a luncheon at the Cosmos Ciub. 

The purpose of the conference was to discuss in- 
formally problems and recent advances in nuclear 
physies. Specific topics included: (1) General nuclear 
model; (2) nuclear transformations; (3) the process 
of beta-disintegration; (4) the effects of high-energy 
radiations, Each session was opened by a brief intro- 
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duction of the subject by one speaker, and the bal- 
ance of the time left free for discussion. 

Those who attended the conference included: Dr. G. 
Breit, University of Wisconsin; Dr. Edward U. Con- 
don, Princeton University; Dr. P. A. M. Dirac; Dr. 
S. Goudsmit and Dr. G. E. Uhlenbeck, University of 
Michigan; Dr. A. Lande, the Ohio State University; 
Dr. L. Nordheim, Purdue University; Dr. H. Bethe, 
Cornell University; Dr. G. Beck, University of Kan- 
sas; Dr. J. C. Merriam, Dr. John A. Fleming, Dr. L. 
R. Hafstad and Dr. M. A. Tuve, of the Carnegie In- 
stitution of Washington; Dr. L. J. Briggs, Dr. F. L. 
Mohler and Dr. L. B. Tuckerman, of the National Bu- 
reau of Standards; Dr. Charles R. Mann, Dr. T. B. 
Brown, Dr. James H. Taylor and Dr. George Gamow, 
of George Washington University. Dr. J. R. Oppen- 
heimer, of the University of California and the Cali- 
fornia Institute of Technology, who was among those 
invited to participate, could not attend. 

Next year the conference will place the emphasis 
on certain problems related to chemistry. 


THE AMERICAN PHILOSOPHICAL SOCIETY 


At the general meeting of the American Philosoph- 
ical Society held in Philadelphia on April 18, 19 and 
20, the Penrose Memorial Lecture was given by Dr. 
W. F. G. Swann, director of the Bartol Research 
Foundation of the Franklin Institute, whose subject 
was “Is the Universe Running Down?” The addresses 
at the annual dinner were given by Dr. H. H. Donald- 
son, of the Wistar Institute of Anatomy; Dr. Edwin 
G. Conklin, of Princeton University, and Dr. Harlow 
Shapley, director of the Harvard College Observa- 
tory. On Saturday afternoon a reception was given 
at the Franklin Institute, preceded by an address en- 
titled “A Brief Sketch of the Franklin Institute,” by 
Dr. Howard McClenahan, director of the institute. In 
the morning there were addresses on “Cosmic Rays,” 
by Dr. Robert A. Millikan, director of the Norman 
Bridge Laboratory of Physics and chairman of the 
executive council of the California Institute of Tech- 
nology, and by Dr. Arthur H. Compton, professor of 
physies at the University of Chicago. 

The following members were elected: 


Dr. Roger Adams, professor of organic chemistry and 
head of the department, University of Lllinois. 

Dr. Leo H. Baekeland, honorary professor of chemical 
engineering, Columbia University. 

Dr. Franz Boas, professor of anthropology, Columbia 
University. 

Dr. Lyman J. Briggs, director of the National Bureau 
of Standards. 

William L. Bryant, director of the Park Museum, Provi- 
dence, Rhode Island. 

Rhys Carpenter, professor of classical archeology, Bryn 
Mawr College. 
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Dr. George Ellett Coghill, professor of comparative anat- 
omy and member of the Wistar Institute of Anatomy, 
Philadelphia. 

Dr. James Bryant Conant, president of Harvard Uni- 
versity. 

Dr. Harvey N. Davis, president of Stevens Institute of 
Technology. 

Frederic Adrian Delano, Washington, D. C. 

Dr. Harold Willis Dodds, president of Princeton Uni- 
versity. 

Dr. Franklin Edgerton, Salisbury professor of Sanskrit 
and comparative philology, Yale University. 

Dr. Frank Albert Fetter, professor of political economy, 
Princeton University. 

Dr. Dixon Ryan Fox, president of Union College, Sche- 
nectady. 

Dr. Yandell Henderson, professor of applied psychology, 
Yale University. 

Dr. Karl Landsteiner, member of The Rockefeller In- 
stitute for Medical Research. 

Professor Charles Edward Merriam, chairman of the de- 
partment of political science, University of Chicago. 

Dr. George Richards Minot, clinical professor of medi- 
cine at the Harvard Medical School and director of 
the Thorndike Memorial Laboratory. 

Dr. Eugene Gladstone O’Neill, playwright, Sea Island, 
Georgia. 

Dr. Frederick Leslie Ransome, professor of economic 
geology, California Institute of Technology. 

Dr. Alfred Newton Richards, professor of pharmacology, 
University of Pennsylvania. 

Dr. F. K. Richtmyer, professor of physics and dean of 
the Graduate School, Cornell University. 

Dr. Harold Clayton Urey, professor of chemistry, Co- 


lumbia University. 
Dr. Hermann Weyl, professor of mathematics, Institute 


for Advanced Study, Princeton, N. J. 
Dr. William Hammond Wright, astronomer, Lick Ob- 


servatory. 


Foreign resident: 

Dr. Arthur Berriedale Keith, Regius professor of San- 
skrit and comparative philology, University of Edin- 
burgh. 


Dr. Roland 8. Morris, of Philadelphia, was reelected 
president and Dr. Henry H. Donaldson, member of 
the Wistar Institute of Anatomy, was elected a vice- 
president. Vice-presidents reelected were Dr. Edwin 
G. Conklin, of Princeton University, and Dr. Robert 
A. Millikan, of the California Institute of Technology. 
Dr. William E. Lingelbach, professor of modern and 
European history at the University of Pennsylvania, 
was elected secretary, and Professor John A. Miller, 
of Swarthmore College, was reelected. Dr. Albert P. 
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Brubaker is curator. Four councillors were elected to 
serve for three years. These are Dr. Frank Aydelotte, 
president of Swarthmore College; Dr. Isaiah Boy. 
man, director of the American Geographical Society 
and president-elect of the Johns Hopkins University; 
Gustavus W. Cook; Dr. Harlow Shapley, director of 
the Harvard College Observatory, and to fill an unex. 
pired term of two years, Dr. William Trelease, emer. 
itus professor of botany, University of Lllinois. 


RECENT DEATHS 


Dr. JoHN Livineston RuTGErRs MorGan, since 1905 
professor of physical chemistry at Columbia Univer- 
sity, died on April 12. He was sixty-two years old. 


LIEUTENANT-COLONEL FIELDING Hupson Garrison, 
U.S.A. (retired), librarian of the Welch Medical Li- 
brary at the Johns Hopkins University since 1930, 


. died on April 18, at the age of sixty-four years. 


JosePpH Epwarp professor of zoology at 
the Iowa State College, died suddenly on April 16, 
He was sixty-three years old. 


THE death is announced on April 20 at the age of 
forty-seven years of Dr. Jesse Erwin Day, professor 
of chemistry at the Ohio State University. 


Dr. MELVILLE died on March 19. 
He was a member of the American Institute of Elec- 
trical Engineers and of the American Association for 
the Advancement of Science. He was also a founda- 
tion member of the Société Frangaise des Electriciens, 
Paris. A correspondent writes: Mr. Hunter was a 
widely known inventor and patent expert and counsel 
for many companies, among which were the General 
Electric Company, the Victor Talking Machine Com- 
pany, the Westinghouse Company and the Dentists’ 
Supply Company of New York. 


Ricuarp HopeKinson, who retired in 
1918 after serving for thirty-one years as professor 
of chemistry and metallurgy at the Military College 
of Science, Woolwich, England, died suddenly on 
April 8, in his eighty-fourth year. 


Nature records the death of Dr. Shepherd Dawson, 
principal lecturer in psychology, logic and ethics in 
Jordanhill Training College, Glasgow, known for his 
work on vision and statistical problems in psychology, 
on March 26, and on March 14 of Professor A. 
Hantzsch, formerly professor of chemistry in the 
University of Leipzig. 


SCIENTIFIC NOTES AND NEWS 


Tue Franklin Medal and the sum of $1,000, repre- awarded to Dr. Albert Einstein, of the Institute for 
senting the income from the Franklin Medal Fund Advanced Study at Princeton, and to Sir John Am- 
of the Franklin Institute of Philadelphia, have been brose Fleming, consulting electrical engineer, En- 


| 
a 
sl 
Gi 
hi 
B 
De 
his 
Vic 
tc for 
and 
polc 
i 
ho 
5 
judg 
he 
ear 
ent 
al 
isto 
onal 
Pe. 
mani 
| il 
SR wos 
la} 
be Ur 
embe 
Dr, 
Prshi 
THE 
nfe 
Dr. 
ve 


26, 1935 


yiand. Dr. Einstein is expected to deliver the prin- 
cipal address at the Medal Day exercises on May 15. 


Proressor DouaLas JOHNSON, of Columbia Univer- 
sity, has been awarded the Jovan Cvijic Medal of the 
Geographical Society of Belgrade, in recognition of 
contributions to geography. 


Tue Royal Geographical Society, London, has 
awarded Royal Medals as follows: Founder’s Medal, 
Major R. A. Bagnold, for his journeys in the Libyan 
Desert; Patron’s Medal, W. Rickmer Rickmers, for 
his long-continued travels in the Caucasus and Rus- 
sian Turkistan, culminating in his leadership of the 

®\lai-Pamir Russo-German Expedition of 1928; the 
Victoria Medal has been awarded to E. J. Wayland 
for his work on the Quaternary geology of Uganda 
und the Rift, and its relation to man. 


Tue Rivers Medal for 1934 of the Royal Anthro- 
pological Institute of Great Britain and Ireland was 
presented on April 9 to Miss Caton Thompson for 
her “field work in Egypt, the Libyan Desert, and 
Rhodesia, characterized by wide knowledge, sound 
Budement and insight.” Before the presentation of 
he medal Miss Caton Thompson delivered the Rivers 
cture, which was entitled “A Revision of Recent Re- 
earch upon Some Stone-Age Problems in North 
Africa.” 


Ar a special meeting of the National Academy of 
Sciences of Mexico, Dr. Wallace W. Atwood, presi- 
ent of Clark University, was elected to honorary 
hembership in the society, and presented with a spe- 
fal gold medal. Dr. Atwood was in Mexico on be- 
lf of the Pan American Institute of Geography and 
listory, and which is planning to hold an interna- 
onal congress in Washington, D. C., before the close 
f the year 1935. 


Dk. Sarron, editor of Isis, was elected 
@.animously a corresponding member of the Academia 
tla Historia of Madrid on March 29. 


Dr. ALvin §. WHEELER, professor of chemistry at 
le University of North Carolina, has been elected a 
ember of the Society of Chemical Industry, London. 


Dr. Howarp T. Karsner, professor of pathology at 
estern Reserve University, has been elected to mem- 
ship in the French Association for the Study of 


ancer, 


THE honorary degree of doctor of science will be 
nferred by the University of Manchester on May 5 
Dr. Alfred C. Haddon, who before his retirement 
1909 was for many years lecturer in ethnology at the 
hiversity of Cambridge. 


THE University of St. Andrews will confer the doc- 
rate of laws on Professor C. H. Browning, Gardiner 
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professor of bacteriology at the University of Glas- 
gow; on Professor A. H. Gibson, Beyer professor of 
engineering and director of the Whitworth Labora- 
tories at the Victoria University of Manchester, and 
on Sir John Boyd Orr, director of the Rowett Insti- 
tute, Aberdeen. 


Dr. JAMES Bryant Conant, president of Harvard 
University, was the guest of honor at the installation 
of a chapter of Sigma Xi at Wesleyan University on 
April 25. Professor George Howard Parker, of Har- 
vard University, national president, and Professor Ed- 
ward Ellery, of Union College, national secretary, 
were the installing officers. Delegates from Sigma Xi 
chapters of thirteen colleges attended the installation 
ceremonies. 


Dr. JAMES B. Buuuirt, professor of pathology at 
the University of North Carolina, was recently elected 
president of the university chapter of the American 
Association of University Professors. 


G. F. Weer, plant pathologist of the Florida Agri- 
cultural Experiment Station, has been elected presi- 
dent of the southern division of the American Phyto- 
pathological Association, and Dr. O. C. Bryan, pro- 
fessor of agronomy at the University of Florida, has 
been elected presiding officer of the section of agron- 
omy. 


Dr. JAMES FRANCK, formerly professor of physics 
at the University of Gottingen, has been appointed 
visiting lecturer in physies for the 1935 summer 
session at Cornell University where, during the six 
weeks period from July 8 to August 16, he will give 
courses dealing with atomic and molecular physics. 
Professor Franck will also participate in the Sym- 
posium on Ionie Physies that will be held on July 4, 
5 and 6 and which, with the cooperation of the sum- 
mer session, is being arranged by the department of 
physics. 


Proressor G. E. UHLENBECK, of Leiden, who, since 
1927, has been at the University of Michigan, has been 
appointed professor of theoretical physics and me- 
chanics at the University of Utrecht. He succeeds 
Professor H. A. Kramers, who has been called to the 
University of Leiden. Professor Uhlenbeck will enter 
upon his new work with an inaugural address to be 
delivered in October. 


Epwarp L. has been appointed to suc- 
ceed Professor Dugald C. Jackson, who will retire in 
June as head of the department of electrical engineer- 
ing at the Massachusetts Institute of Technology. 


Dr. A. McGeocn, professor of psychology 
and chairman of the department at the University of 
Missouri, has been appointed professor of psychology 
at Wesleyan University. The Wesleyan laboratory 
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will be enlarged and general research facilities will be 
increased. 


Dr. Corne.ius 8. Hacerry, resident pathologist in 
the Presbyterian Hospital in Chicago, has been ap- 
pointed assistant professor of bacteriology and pa- 
thology in the School of Medicine of the University 


of Alabama. 


Dr. Bast, CLARENDON MacLzEan, superintendent of 
Touro Infirmary, New Orleans, has been appointed 
director of the Strong Memorial Hospital, which is 
connected with the University of Rochester. He suc- 
ceeds Dr. Nathaniel W. Faxon, who resigned in Feb- 
ruary to accept the post of director of the Massachu- 


setts General Hospital. 


Dr. CARLETON R. Batu, research associate in the 
Bureau of Public Administration of the University of 
California, has been named executive secretary of the 
Advisory Council for the Federal Government in the 
project to develop the economic and social resources of 
the Tennessee Valley. The Advisory Council concerns 
itself with all phases of the Tennessee Valley develop- 
ment, which is a program of rural rehabilitation and 
power generation and distribution. Apart from the 
Tennessee Valley authority, the administrative unit, 
the project is being participated in by a number of 
federal, state and local agencies, ranging from erosion 
control to wild life preservation. 


Bruce A. Rogers, of the Bureau of Standards, has 
become a member of the technical staff of the Battelle 
Memorial Institute, Columbus, Ohio, where he will be 
senior metallurgist on a new program of research work 
relating to the automotive industry. 


A RECENT note in ScIENCE reported erroneously that 
Dr. Joseph Tannenberg, of the University of Frank- 
furt, had been appointed for the period of one year 
director of the Bender Hygienic Laboratory at Al- 
bany, New York. Dr. Tannenberg’s official title is 
director of research. Dr. John J. Clemmer, who went 
to Albany as associate director in 1933, is director of 
the laboratory, having succeeded Dr. Arthur W. 
Wright in May, 1934. 


Dr. Purp Fox, director of the Adler Planetarium, 
Chicago, left on April 15 for the Griffith Observatory 
and Hall of Science at Los Angeles, where he will 
serve as guest director for the next two months. Miss 
Maude Bennot, assistant director of the Adler Plane- 
tarium, will be in charge during Dr. Fox’s absence. 
Dr. F. R. Moulton and Professor H. 8S. Everett, of 
the University of Chicago, will be lecturers for the 
period. 

Tue Edgar Fahs Smith memorial lecture of the 
University of Pennsylvania will be delivered by Dr. 
Colin G. Fink, head of the division of electrochem- 
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istry of Columbia University, on May 23, at 8:15 
p. M. The subject of the lecture will be “Pleetro. 
chemistry’s Debt to Edgar Fahs Smith.” | 


Tue eighth lecture of the Harvey Society wi) be 
given on May 16 at the New York Academy of Meq;. 
cine by Dr. John H. Northrop, member of the Rocko. 
feller Institute for Medical Research, Princeton, N. i. 
on “The Isolation and Properties of Crystalline Pep. | 
sin and Trypsin.” 


Proressor Francis E. Lioyp, of McGill Unive. 
sity, gave a lecture on “Carnivorous Plants,” jjlys. 
trated with motion pictures, before the department of 
botany of Columbia University on April 17. . 


At a stated meeting of the Franklin Institute oy 
April 17 Dr. W. F. G. Swann, director of the Barto] 
Research Laboratories, gave a report on the work of 
the foundation. 


Dr. Epwin B. Frost, emeritus director of the 
Yerkes Observatory, gave addresses on April 9 and 1( 
at Berea College. His subjects were “Novae” and 
“Living in our Universe.” Dr. Robert A. Millikan 
spoke on April 15 on “The Social Significance of 
Science.” 


Dr. PasteuR VALLERY-Rapor, a grandson of Pas- 
teur, professeur agregé in the faculty of medicine at 
the University of Paris, lectured at the Johns Hopkins 
Hospital on April 25 on the “The Links between Pas- 
teur’s Discoveries” and on “Experimental and Huma 
Anaphylaxis” on April 26. 


Tue American Association of Physical Anthropol- & 
gists is meeting on April 25, 26 and 27 at the Wistar 
Institute of Anatomy and Biology. 


A SUMMER meeting of the Botanical Society of | 
America will be held at Minneapolis from June 24 to | 
28, 1935, in conjunction with the summer meeting of ) 
the American Association for the Advancement of 2 
Science. The program is being arranged by a cou- 
mittee headed by Professor C. O. Rosendahl, chair : 
man of the department of botany of the Universily 
of Minnesota. The program will consist of inviti- 
tion papers and a discussion on Tuesday mornilg, 
June 25, followed by a field trip in the afternoon aul 
a dinner or smoker in the evening. On Wednesday, 
June 26, an all-day trip to the Bunker Prairie regi0! 
will be followed by round-table discussions in i 
evening. For Thursday and Friday a two-day tr) 
to the Cloquet-Duluth region by automobile is beiif 
arranged. 


Tue New York Geographical Association held '! 
first meeting at Syracuse University on April 13. Ni 
papers were presented during the morning, seve™™ 
of which dealt with land use. <A field trip studyif 
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urban morphology occupied the afternoon, and in the 
evening there was a banquet followed by an address 
on “The Habitat of the Old Mayan Empire” by 
President Wallace W. Atwood, of Clark University. 
About fifty geographers were present from up-state 
New York. They organized informally by electing 
Dr. George B. Cressey, of Syracuse, as chairman and 
Miss Melvina Svec, of Buffalo, as secretary. The 
next meeting will be held a year hence at Syracuse 
University. 

CrrcuLars recently sent out by the organizing com- 
mittee, of which Professor Ignacio Bolivar is chair- 
man, state that the sixth International Congress of 
Entomology is to be held from September 6 to 12 in 
Madrid. The Spanish government has issued invita- 
tion to foreign countries with the hope that official 
delegates will be sent. Entomologists who expect to 
attend and who have not received registration blanks 
should address Professor C. Bolivar y Pieltain, Museo 
Nacional de Ciencias Naturales, Madrid 6, Spain. It 
will be noted that the date of the twelfth International 
Congress of Zoology, which is to be held in Lisbon, 
Portugal, is so timed that it will permit attendance 
at both congresses. 


Nature announces that the twelfth International Con- 
gress of Zoology will be held at Lisbon from Septem- 
ber 15 to 21 under the presidency of Professor A. 
Ricardo Jorge, professor in the Faculty of Sciences 
in the University of Lisbon and director of the Zoo- 
logical and Anthropological Department of the Na- 
tional Museum of Natural History. Among social 
events proposed are receptions by the President of the 
Republic, by other ministers, by the rector of the uni- 
versity and by the municipality of Lisbon; and various 
excursions, including one to Madeira and the Azores 
to take place after the congress, are contemplated. 
Zoologists desiring to take part in the congress are 
requested to communicate with the president, Pro- 
fessor Arthur Ricardo Jorge, director, Zoological and 
Anthropological Department, National Museum of 
Natural History, Lisbon, Portugal, from whom par- 
ticulars can be obtained. 


THE eleventh annual meeting of the New York 
State Geological Association will be held in Utica, 
N. Y., on May 10 and 11, under the leadership of 
the department of geology of Hamilton College. The 
field trips will be mainly concerned with the geology 
of the Mohawk valley and adjacent areas. The trip 
on Friday, May 10, has been planned to show the fol- 
lowing features: Ilion and Frankfort gorges, stratig- 
raphy and glacial lake outlets; geomorphology of the 
Mohawk valley at Little Falls; Pre-Cambrian rocks 
and Paleozoic stratigraphy in the vicinity of Little 
Falls; Inghams Mills and Dolgeville; structural geol- 


SCIENCE 


ogy of the areas around Little Falls, Dolgeville and 
Manheim. On Saturday, May 11, the group will 
travel from Utica to Trenton Falls to study the 
stratigraphy of the Trenton together with the glacial 
and post-glacial features of this section of the Mo- 
hawk valley. The annual banquet of the association 
will be held at the Hotel Utica at 7:00 P. m., on May 
10. The field trips and meetings are open to any one 
interested in the geology of this section. Additional 
information regarding the trips will be sent on re- 
quest. 


First reports of the Cornell-American Museum 
Ornithological Expedition have been received from 
Dr. A. A. Allen, of Cornell University, head of the 
expedition. The first stop, at Thomasville, Georgia, 
resulted in the recording of limpkins and anhingas 
as well as wild turkeys and fish hawks of the 
vicinity. In Florida headquarters were established at 
Winter Park and trips made into the Kissimee Prairie 
where sound and motion pictures of the now rare 
sandhill crane were secured, and also valuable mate- 
rial on Audubon’s caracara, the wood ibis, the Amer- 
ican egret, the bald eagle and many more common 
species. Dr. Allen and A. R. Brand made a trip to 
the Gulf Coast where they secured film of pelicans, 
cormorants and various species of gulls and shore- 
birds. One of the main objectives of the expedition 
is to find the ivory-billed woodpecker, which is now 
very near extinction. 


A suRVEY in Puerto Rico “for the purpose of de- 
veloping and establishing measures for soil erosion” 
will be undertaken with an allotment of $42,000 for 
that purpose from the sugar processing tax funds 
from that area. The survey, which is to be in charge 
of the Bureau of Chemistry and Soils of the United 
States Department of Agriculture, has been recom- 
mended by the Puerto Rico Policy Committee. 


Approval of the purchase of 696,000 acres for na- 
tional forest reservations has been announced by See- 
retary Dern as president of the National Forest Reser- 
vation Commission. More than $2,998,000 is involved. 
In New England the buying of nearly 49,000 acres 
was approved. Forty-eight thousand four hundred 
and eighty-six acres were acquired in Rutland, Wind- 
sor, Addison and Washington Counties, Vt., to be 
added to the Green Mountain National Forest; 198 
acres will be added to the White Mountain Forest in 
New Hampshire. More than 210,000 acres were 
bought for national forests in the Appalachian region 
in Pennsylvania, Virginia, West Virginia, the Caro- 
linas, Kentucky and Tennessee. The lands, on which 
options already have been taken, will be put imme- 
diately under Forest Service protection and manage- 
ment. Part of the work will be done by CCC units. 
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DISCUSSION 


ORDOVICIAN BLACK SHALES OF 
NEW YORK 


THE Ordovician “black” shales of the Mohawk val- 
ley, in New York, display a remarkable succession of 
fossil-bearing zones in a monotonous lithologie se- 
quence. Before the stratigraphic arrangement of 
these had been worked out, the whole had been gen- 
erally regarded as “Utica.” 

The senior author has shown,? however, that while 
the true Utica in passing eastward changes into the 
“Frankfort” sandstone facies, the underlying Trenton 
limestones correspondingly change into similar black 
shales, distinguished by him as the Canajoharie 
shale.? At the inception of this change, near its west- 
ern end, the higher Canajoharie had earlier received 
the name Dolgeville “passage beds.” At east, the 
black shale facies passes over into a more sandy one, 
represented at first (in its upper part) by the Sche- 
nectady,? and across a fault zone wholly by the Snake 
Hill beds.‘ 

All these “black” shales are characterized by grap- 
tolites, which straggle eastward into the sands and 
westward into the limestones, thus serving as diagnos- 
tic and guide fossils. By their aid, eight faunal zones 
have been discriminated,® three within the true Utica, 
four in the Canajoharie and still another lower one 
in the Snake Hill. 

At the time, except for the Deer River or upper- 
most Utica, formational names were not proposed for 
these, as was done for the succeeding zones in the 
Lorraine sandy beds farther west and northwest. 
Since, however, these zones have been established be- 
yond question, and geographic names for them will 
be convenient, they will be designated as follows: 


Holland Patent, for upper Utica or zone of Climaco- 


graptus pygmaeus. 

Loyal Creek, for middle Utica or zone of Dicranograp- 
tus nicholsoni. 

Nowadaga, for lower Utica or zone of Climacograptus 
typicalis. 

Fort Plain, for uppermost Canajoharie or zone of 
Climacograptus spinifer. 

Chuctenunda, for upper middle Canajoharie or zone of 
Lasiograptus eucharis. 

Gansevoort, for middle Canajoharie or zone of Glosso- 
graptus quadrimucronatus cornutus. 


1R. Ruedemann, New York State Museum Bulletins 
162: 5-6, 29, 1912; 42: 558-559, 1901; 169: 51-52, 
1914; 258: 24-26, 73, 1925; 285: 29-33, 1930. 

2 Ibid., 162: 28; 227: 123, 1919. 

3 Ibid., 162: 38; 169: 95; 227: 123. 

4 Ibid., 162: 59; 227: 123. 

5 Ibid., 227: 116, 123-126, 130; 258: 24-26, 52-53; 
285: 5, 31. 


Sprakers, for lower middle Canajoharie or zone of 
Diplograptus amplexicaulis. 

Morphy, for lowest Canajoharie or zone of Mesograp. 
tus mohawkensis. 

Van Schaick, for lowest Snake Hill or zone of Climaeo. 


graptus caudatus. 
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NATURE OF THE LIGHT RAYS ON THE 
SURFACE OF THE MOON 

THE recent announcement by the Committee on 
Lunar Geology of the Carnegie Institution suggests 
a plausible explanation of the nature of the bright 
rays radiating from certain craters on the moon’s 
face. Some thirty of the moon’s thirty thousand 
visible craters show this characteristic, led by Tycho, 
whose rays can be followed for more than a third of 
the moon’s circumference. 

The committee reports that the moon seems to be 
covered with volcanic ash, a condition quite in keeping 
with the multitude of true voleanoes which may be 
detected. 

Voleanie ash is characterized by its division into 
irregular even ragged pieces with a wide range in 
size. Under the waterless, airless condition of the 
moon and with the small value of lunar gravity it is 
to be expected that this material will form a cover 
possessing a high degree of randomness in the 
arrangement of its particles. 

If then the underlying solid were struck a sharp 
blow, producing a bell-like vibration, the vibrations 
would serve to shake down and so orient the super- 
ficial particles in such a way that their light-reflecting 
properties would be changed. 

We are thus led to interpret the rays as a purely 
superficial indication of elastic vibrations in the solid 
substance of the moon, material we naturally infer 
is of the same general nature as terrestrial igneous 
rock. This surface effect, depending only on the 
vibration of the underlying solid, would naturally run 
over mountains, through craters and across plains, as 
observed, and being an orientation of the surface par- 
ticles rather than a depression of the parts, there 
would be no resulting shadows. 

The moon shows evidences of its history on its sur- 
face in a most impressive way and the larger craters 
may easily be classified as to age. It is notable that 
those with rays are “young,” with sharply defined 
edges and little evidence of more recent disturbance. 
This is as we should expect, for whether we consider 
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the voleanic or the impact activity every movement 
of material covers existing landscape features includ- 
ing the rays, which, having little height, would be 
early obscured and so observable only in connection 
with the later craters. Indeed, it is quite probable 


Bhat the rays, Which to us are such an important 


feature of the lunar face, would be quite undetectable 
io one on the moon itself. 

To secure such a ringing blow as is evidenced by 
Tycho would undoubtedly require a rare combination 
of high meteorie speed with favorable angle of 


impact. 
Interpreted thus, the rays form valuable corrobora- 


| tive evidence that a portion of the lunar craters are 


of meteoric origin. 

Regarding meteoric velocities, Olivier' has as- 
sembled a great amount of observational data, indi- 
cating that meteors enter our atmosphere with veloci- 


' ties ranging up to 80 Km per sec. (50 miles per sec.), 


a velocity capable of giving a truly sharp concussion 
if unchecked by a protecting atmosphere. In this 
connection it should be recalled that the earth’s 
dominating gravitational field would quite effectively 
screen our side of the moon from the impact of low 
velocity meteoric matter. 
Grorce W. Munro 
PuRDUE UNIVERSITY 


HIGHWAY MORTALITY AMONG MAMMALS 
In the course of an automobile trip taken recently 
(October 13 to 16, 1934) between Iowa City, Iowa, 


1‘‘Meteors,’’ Charles P. Olivier, Williams and Wilkins 
Company, 1925. 
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and Albany, New York, a distance of 1,063 miles, 
Mrs. Stoner and I kept a record of the larger mam- 
mals lying dead on the thoroughfare. All highways 
traversed were paved, and practically the entire dis- 
tance was covered during the hours of daylight. Our 
journey ¢arried us successively through Davenport, 
Iowa, Ottawa and Joliet, Illinois, Valparaiso and 
Elkhart, Indiana, Ypsilanti and Detroit, Michigan, 
Windsor, Hamilton and St. Catharines, Ontario, 
Canada, and Niagara Falls, Batavia, Auburn, Pom- 
pey and Cherry Valley, New York. 

It seemed apparent that all the mammals counted 
had been killed by passing automobiles. Some of the 
bodies were badly crushed and evidently the animals 
had been dead for a few days. However, most had 
met death but a short time before we passed. A few 
were scarcely mutilated. 

While neither the number of individuals nor of 
species represented by our records is strikingly large, 
the mortality rate among a few species due to rapidly 
driven motor cars is comparatively high. And when 
account is taken of the thousands of miles of excellent 
paved roads which extend throughout the United 
States and Canada, it becomes apparent that the total 
mammal mortality due to the constantly increasing 
number of high-speed automobiles driven over con- 
stantly improved and extended super-highways attains 
rather appalling proportions. Particularly is this 
true among skunks and cottontail rabbits. 

The list of six identifiable species of mammalian 
casualties encountered on this trip in Table 1 also in- 
cludes a number of individuals which, in passing, it 
was not possible to determine satisfactorily. It is 


TABLE 1 


TABULAR SUMMARY OF MAMMALIAN CASUALTIES ENCOUNTERED ON THE HigHwAY BETWEEN Iowa City, Iowa, AND 
ALBANY, New YorK 


Name of mammal 
State or No. of g 3 A= 
province Date miles 2 +2 a 
fis 3 
Iowa Oct. 13 58 1 2 2 5 
Illinois Oct. 13 183 2 3 4 3 12 
Indiana Oct. 13 
and 14 97 1 3 1 1 3 9 
Michigan Oct. 14 165 6 1 2 3 
Ontario Oct. 14 
and 15 255 1 3 1 3 3 11 
New York Oct. 15 
and 16 305 9 3 1 4 3 20 
Totals 1,063 14 18 2 1 1 17 13 66 


935 || : 
apart 26, 1 
~ 
| 
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altogether likely that at least some of the undeter- 
mined individuals, upon closer examination, could 
have been assigned to certain of the forms definitely 
enumerated. 

Several points of special interest are associated 
with these findings: 

(1) The consistency of the destruction by motor 
traffic on our highways of two species of mammals, 
the cottontail rabbit (Sylvilagus floridanus) and the 
common skunk (Mephitis mephitis) is at once appar- 
ent. Both species are more or less nocturnal in hab- 
its and evidently many individuals meet death while 
feeding or seeking food. During the entire trip we 
saw neither a live cottontail nor a skunk. 

(2) So far as could be judged from highway mor- 
tality, the mammal population of Ontario is consid- 
erably less than that of any state through which we 
passed. However, it should be noted in this connec- 
tion that at this season of the year, automobile traffic 
in the province is scarcely as heavy as that in any of 
the states under consideration. 

(3) The average per mile mortality rate of mam- 
mals in the States varied from .054 individuals in 
Michigan to .091 in Indiana. A total of 11 examples 
recorded on the 255 miles traveled in the Province of 
Ontario gives an average of only .043 individuals per 
mile. 

(4) While the domestic cat ranked highest in point 
of number of individuals recorded, with the cotton- 
tail and the skunk second and third, respectively, 
more dead skunks were noted on the 305 miles of 
New York road traveled than on the 758 in the other 
four states and the Province of Ontario combined. 
The carcasses of the 9 New York skunks discovered 
give the comparatively high average of .029 individ- 
uals of this species per mile or 1 dead skunk for each 
34 miles traveled in the Empire State. Remains of 
at least one skunk were recorded for Ontario and for 
each of the states except Michigan. The mortality 
figures suggest that this mammal is considerably more 
abundant in New York State than in any other here 
considered. 

(5) Further interest attaches to the present enumera- 
tion of mammalian motor car casualties on the high- 
ways when it is compared with the records obtained 
by the writer on two other extended automobile jour- 
neys. The first (Scrence, 61, No. 1568, 56-57, 1925) 
concerned a round trip from Iowa City, Iowa, to Lake 
Okoboji, Iowa, a distance of 632 miles, made in June 
and July, 1924. On the highway, about 400 miles of 
which were graveled, while the remainder was simply 
graded earth, a total of 42 dead mammals, represent- 
ing 9 species, was recorded. In this lot the thirteen- 
lined spermophile headed the list with 18 casualties, 
while the cottontail ranked second with 12. Only 1 
skunk was noted. 
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The second (Science, 69, No. 1800, 670-671, 1929) 
concerned a trip from Iowa City, Iowa, to Sanforj 
Florida, a distance of 1,400 miles, made from Octobe 
1 to 11, 1928. The route “led through southeaster, 
Towa, central Illinois, southwestern Indiana, weste, 
Kentucky and Tennessee, central Georgia and nox, 
central Florida.” On the highway, approximately 
1,000 miles of which at that time were paved, y 
recorded 45 examples of dead mammals represent 
by 10 species. The cottontail led the casualty jig 
with 7 individuals. Second in point of numbers yy 
the domestic cat, with 6 individuals, while but a single 
dead skunk was observed. - 

Of course so many variables are involved in a ¢9p. 
sideration of data of this sort that far-reaching ¢q). 
clusions are scarcely warranted on the basis of the 
bare facts as here outlined. Nevertheless, the observ. 
tions seem worthy of comment and provide food fo 
reflection and speculation for the student of distriby. 
tion and ecology as well as for the conservationist. 

Dayton 

New York State MUSEUM 


THE PAINT CREEK METEORITE 

THE department of geology of the College of Wo. 
ter recently received from Dr. J. H. Todd, a physician 
of Wooster, Ohio, a splendid specimen of an iron- 
nickel meteorite. The donor, now ninety-eight year 
of age, is the oldest practicing physician in Ohio, if 
not in the United States, and is the oldest member of 
the Ohio Academy of Science. As a young man le 
became interested in geology and archeology and has, 
during his long life, given much attention to the cd- 
lection of geological and archeological specimens, 
having donated no less than 35,000 Indian relics to 
the Ohio State Archeological Museum, 5,000 to the 
City Museum of Wooster, Ohio, and a large number 
of geological specimens to the College of Wooster. 

According to Dr. Todd the meteorite fell, in 1868, 
in the vicinity of Paint Creek, on the property of 
William Johnson, located about three miles from 
Hopewell Church in Holmes County, Ohio. Johnson, 
who lived on a terrace, a short distance back from 
Paint Creek, heard the noise of the approaching 
meteorite and ran to his porch. Upon looking uw), 
he saw the flaming body approaching with a trail 0! 
fire behind it. As he watched it, it exploded almost 
directly over him, breaking into what appeared (0 
him to be thousands of fragments. The larger por 
tion then started almost straight down, striking 4 
fence about a quarter of a mile down stream, towarl 
the mill. It seared the fence for some distance au! 
then buried itself in the ground. Johnson dug tht 
meteorite from a depth of about 4 feet, where it wa 
resting on bed rock. He told of the incident to Dr. 
Todd at the time he gave the latter the meteorite 
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and his story was verified by two millers, Adam Hoff- 
fiat and John Mooeh, who operated a flour mill on 
paint Creek not far from the scene and were present 
; shen the meteorite was extracted from the ground. 
The meteorite weighs 20% pounds and is about 8 
nches long and 7 inches wide. The forward part is 
snooth and striated, coming to a broad, blunt point; 
the leeward portion is broad and rough and without 
ooves or striations. It is pitted in places. No 
sections of it have been made, but it is believed, from 
its external appearance, to have the same structure 


gle 
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common to the iron-nickel variety of meteorite. There 
is no record of this meteorite in scientific literature 
and the unusual conditions associated with its fall 
make it of interest to science. Few meteorites have 
been seen to fall at a definite location and then dug 
from the ground. The depth to which it penetrated, 
through the mantle rock to the bed rock, 4 feet from 
the surface, indicates the force with which it struck 
the ground. 
Karu VER STEEG 
COLLEGE OF WOOSTER 


REPORTS 


al MILTON RESEARCH AWARDS AT HARVARD 


the UNIVERSITY 

va- Tue grant of fifty-six awards amounting to $61,815 
‘or ME to members of the faculty of Harvard University for 
i- use in research work during the academic year 1935- 


36, under the provision of funds established by the 
late William F. Milton, ’58, and Joseph H. Clark, ’57, 
has been announced. Awards in the sciences are as 


follows: 


KennetH T, BAINBRIDGE, assistant professor of physics, 
to purchase apparatus for concentrating isotopes. 
THOMAS BARBOUR, professor of zoology and director of 
the University Museum, and ALFRED 8S. ROMER, pro- 
fessor of zoology, to collect fossil reptiles in South- 

ern Brazil, 

D. BARTLETT, instructor in chemistry, to study 

Y quantitatively the so-called ‘‘Positive Halogen’’ in 

organic compounds, 

|| Be Henry E. Bent, assistant professor of chemistry, to 

, study the absorption spectra of organic free radicals 

0 at low temperatures. 

, Henry B. BigeLow, professor of zoology, for a continu- 
ation of the investigation of siphonophores collected 
by Dr. Johannes Schmidt on the last Dana Expedi- 
tion, 1928-30. 

MARLAND P, BILLINGS, assistant professor of geology, to 
complete the geology of the New Hampshire portion 
of the Mt. Cube Quadrangle and the Chocorua Quad- 
rangle, 

NicooLat A, Boropin, curator of fishes, to study the 
anabiosis of fishes. 

Frank M, CARPENTER, assistant curator of invertebrate 
paleontology, to study fossil insects from Creede 
shales, Colorado. 

Husert L, CLarK, associate professor of zoology, to illus- 
trate report on Australian Echinoderms. 

Franzo H. CRAWFORD, assistant professor of physics, to 
continue the study of Schumann absorption of poly- 
atomic molecules. 

Watter F, DEARBORN, professor of education, to organize 
records obtained over a twelve-year period of the 
mental and physical growth of American public school 
children, 


Ouiver L. Fassic, research associate, Blue Hill Observa- 
tory, to continue work on report on the climate of 
Puerto Rico. | 

Merritt L. FERNALD, professor of natural history, to 
produce engravings of technical details of critical 
or newly studied plants and to map their geographic 
affinities. 

Louis F. FIEsER, associate professor of chemistry, to con- 
tinue an investigation of organic cancer-producing 
compounds, 

PavuL R, Gast, assistant professor of forestry, to extend 
present program to a study of the effect of varied 
nutrition and radiation on the growth of seedling 
pines. 

JAMES C. GREENWAY, JR., assistant curator of birds, to 
publish a report on a collection of birds from the 
Coastal Range between the Markham and Waria 
Rivers, northeastern New Guinea. 

EARNEST A, Hooron, professor of anthropology, to con- 
tinue the study of human eye pigmentation by means 
of color photography. 

CorNELIUS S. HuRLBvT, JR., instructor in mineralogy, to 
study corundum deposits of western United States. 

BERNARD M. JACOBSON, research fellow in medicine, to 
purify, to identify chemically and to study the bio- 
logical activities of the materials in liver which are 
effective in pernicious anemia. 

GrorcE B. KISTIAKOWSKY, associate professor of chem- 
istry, to study the heat capacities of polyatomic gases 
by the adiabatic expansion method. 

Esper 8. LARSEN, JR., professor of petrography, to con- 
tinue the study of minerals by x-ray analysis. 

L. Don LEE?T, instructor in geology, to compile a book 
detailing the principles of seismological investiga- 
tions and reporting results of current research at 
Harvard. 

THEODORE LYMAN, director of Jefferson Physical Labora- 
tory, to continue x-ray studies. 

LIONEL S. Marks, professor of mechanical engineering, 
to investigate the flow of air through centrifugal fans 
with the hope of putting the design on a rational 
basis. 

Harry R. MIMNO, assistant professor of physics, to con- 
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tinue studies on the measurement of the effective 
height of the Kennelly-Heaviside layers. 

CHARLES PALACHE, professor of mineralogy, to continue 
work on revision of Dana’s ‘‘System of Mineralogy.’’ 

M. Rauvp, research associate in the Arnold Arbo- 
retum, to continue the investigation of the systematic 
and geographic botany of the subarctic Mackenzie 
River basin in northwestern Canada. 

ALBERT SAUVEUR, professor of metallurgy and metal- 
lography, ComrortT A. ADAMS, professor of engineer- 
ing, and Jacos P. DEN HarrToa, assistant professor of 
applied mechanics, for the study of metallurgical and 
stress problems of welding and stress relieving. 

DoNALD Scort, director of the Peabody Museum, to per- 
mit the Peabody Museum to cooperate with the Divi- 
sion of Anthropology in an expedition to Kashmir 
and the Tibetan border. 

HarLow SHAPLEY, director of the Harvard College Ob- 
servatory, and DoNALD H. MENZEL, assistant pro- 
fessor of astronomy, for an expedition headed by Dr. 
Donald H. Menzel to observe the Siberian total eclipse 
June 19, 1936. 

JABEZ C. STREET, instructor in physics, to study the pro- 
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duction of induced radioactivity by neutrons anq the 
disintegration of atomic nuclei by protons and 
deutons. 

RicHarp P. Srrone, professor of tropical medicine, t, 
prepare illustrations for the monograph— Onehoce, 
ciasis, with Special Reference to the Central Ame. 
ican Form of the Disease.’’ 

YELLAPRAGADA SuBBAROw, Austin teaching fellow jn 
logical chemistry, to isolate and investigate the stry. 
ture of substances in liver which are active in pellagr, | 
and pernicious anemia, and which cause reticulocytos, Hi 
in guinea pigs. 

Morgan UPTON, assistant professor of general physi) 
ogy, to study the integrative action of the central ne. 
vous system by means of experiments on the binaur 
localization of sound. 

WILLIAM F. WELLS, instructor in sanitation, to study 
the effect of ventilation factors on the viability anj 
dispersion of bacteria and other living elements jy 
air. 

JoHN H. WELSH, J8., instructor in zoology, and Frwy 
A. CHACE, JR., assistant curator of marine invert. 
brates, to study the eyes of deep-water crustaceans, 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE DEVICE FOR THE RAPID OB- 
SERVATION OF OBJECTS IN LATERAL 
AND VENTRAL VIEWS 

THE necessity of observing all surfaces of amphib- 
ian eggs with the least amount of manipulation has 
resulted in the development of several devices.+? The 
simple apparatus here described has the advantages 
of being inexpensive and of requiring only about 25 
minutes to make or repair; it is not easily damaged. 
In rapid succession one may obtain lateral or ventral 
views, or both simultaneously. 

A diagrammatic section through the device is shown 


cb 


vv lv 


Fie. 1 


1J. F. Daniel and A. B. Burch, Univ. Calif. Publ. 
Zool., 39: 201, 1933. 

2A. M. Schechtman, Univ. Calif. Publ. Zool., 39: 303, 
1934. 


in Fig. 1. It consists of a solid, rectangular block of 
paraffin (b), in one side of which is excavated a 
chamber just large enough to hold firmly the two j 
juxtaposed 90° prisms {p* and p*), which are ce. 
mented in place with a warm scalpel. The upper 
face of one prism (p*') forms the floor of a reservor 
(r) into which is placed the object (e) to be observed. 
The walls of this reservoir are composed of paraiin 
on three sides, the fourth being formed by the upper 
portion of the external prism (p?). Ventral views 
(vv) or lateral views (lv) or both simultaneously 
may be obtained by simply altering the position of 
the device with reference to the microscopic objective 
(ob). The floor of the reservoir (r) may be mate 
perfectly level by planing thin strips from the lower 
surface of the paraffin block. 
A. M. ScHEcHTMAN 
UNIVERSITY OF CALIFORNIA 
AT Los ANGELES 


A MICROTOME KNIFE HOLDER FOR SAFE- 
TY RAZOR BLADES 1 
CoNSIDERABLE difficulty has been experienced 1 
using the razor blade holders commercially obtainable. 
The blade is not held sufficiently rigidly to permit of 
fine sectioning. The razor blades available seem 
have quite as good an edge as the ordinary microtom 
knife and are, of course, much less expensive. Chatl- 
1 From the laboratories of insect physiology and tox 


cology, Division of Entomology and Parasitology, Uni- 
versity of California, Berkeley, Calif. 
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berlain? discusses holders and implies that the com- 
mercial ones are not desirable. 

The obvious need is a method of clamping the blade 
rigidly and yet permitting easy adjustment of the 
amount of blade projecting. It is also desirable that 
the angle which the bevel on the razor blade makes 
with the paraffin block is small so that a true cutting 
and not a seraping action is obtained. In Fig. 1 is 


wy 


Fig. 1. 


shown a blade holder which embodies these require- 
ments. The razor blade, R, fits over the pins, P, 
which project from a milled cylindrical surface in 
block B. The elamping block, C, is placed over the 
blade, the serews, S, passing through the holes, H, and 
is held down by the nuts, N. The bottom of the 
clamping block is a curved surface having a slightly 
greater radius of curvature than that in the block, B, 
to insure a tight clamping at the projecting edge. 
The pins, P, are eceentrically mounted so that by 
turning them the amount of blade projecting may be 
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varied from 0.25 to 1.25 mm. The tubes, T, lead to a 
hole in the block lying just under the blade and are 
used for cooling the knife. For cutting thin sections 
in paraffin, cooling the knife by running cold brine 
through it will give a much better ribbon and less 
compression of the sections. The block is dimensioned 
to fit in the standard microtomes and is mounted so 
that the face toward the paraffin block is inclined 
4°, which will give a clearance angle of about 8° to 
the cutting edge. 

This holder has been in use for over a year and has’ 
proven entirely satisfactory. Using razor blades of 
several makes, it is possible to section whole insects, 
such as grasshoppers, butterfly pupae and insect eggs, 
when imbedded in paraffin. It is also possible to make 
5p sections of plant material, such as insect galls, 
when imbedded in paraffin. 

Roperick CRAIG 
CHARLES WILSON 


INEXPENSIVE GREEN FILTERS 
Fiuters which are quite satisfactory for the exami- 
nation of tissues stained by the Feulgen method can - 
be made by placing one or more thicknesses of green 
Cellophane between two large microscopic slides and 
binding the edges with lantern slide tape. Filters of 
different densities are obtained by varying the number 


of layers of Cellophane used. 
EstTHER CARPENTER 
SMITH COLLEGE 


SPECIAL ARTICLES 


HEREDITARY BRACHYDACTYLIA AND 
ASSOCIATED ABNORMALITIES 
IN THE RABBIT 

Derormities of the hands and feet are among the 
oldest recognized hereditary variations in man. They 
have been reported in apparently unrelated families 
scattered throughout the world, and appear in a 
variety of forms ranging from minor brachydactylia 
to complete absence of hands and feet. 

Investigations based on family histories have shown 
that these are dominant mutations, but the material 
available for study has been limited and not subject 
to experiment or control. The mating of individuals 
showing different forms of abnormality has not been 
recorded, and the genetic relation of this group of 
variations is uncertain. 

Comparable variations have recently been encoun- 
tered in the rabbit, and the occurrence of a series of 
deformities from brachydactylia to acheiropodia in a 
single line of animals indicates that in this instance 
they are expressions of a single primary mutation 


°C. J, Chamberlain, ‘‘Methods in Plant Histology,’’ 
University of Chieago Press. 


altered by modifying factors or of a closely linked 
group of genes. The appearance of the mutation in 
a laboratory animal naturally adapted to experimen- 
tal procedures offers an approach to the study of the 
genetic relations of these abnormalities, and additional 
interest is attached to these affections because of a 
closely associated functional inferiority. The purpose 
of the present paper is to describe the variations as 
they occur in the rabbit and to report on the progress 
of genetic studies. 

The first deformity of this order was discovered in 
the offspring of a brother-sister mating of apparently 


normal animals. These animals were hybrids derived 


from the crossing of a pure-bred English doe with a 
male of mixed breed for the purpose of studying the 
inheritance of a peculiar eye color. Both parental 
lines had been bred for generations, and there were 
instances in which matings had been made which 
should have disclosed the presence of the deformity 
in either line, but none occurred until the two lines 
were crossed as indicated above. Subsequently, the 


3 These holders may be obtained from J. R. Dempster, 
2204 Glen Ave., Berkeley, Calif. 
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male was backcrossed to his mother and mated to a 
number of related females, and while the variation 
did not appear in the resulting litters, tests of repre- 
sentative animals derived from these matings showed 
that some were carriers. Unfortunately, the doe of 
this pair and her sire died before similar tests could 
be made, but in several matings with the same buck, 
the doe produced young showing the deformity. 
Three litters containing 19 normal and 6 deformed 
animals were obtained in this manner, but despite 
continued efforts, including the use of foster mothers, 
only one deformed animal, a female, was. raised to 
maturity. 

In typical cases of brachydactylia in the rabbit the 
toes of affected feet are shortened in the manner 
characteristic of the deformity in man, and x-ray 
examination shows that the shortening is due to loss 
or shortening of the middle phalanx. Minor deformi- 
ties also occur in which shortening or loss of the 
terminal phalanges is the only alteration, but as a 
rule, the abnormality is more extensive than in typical 
eases of human brachydactylia. There is usually 
shortening of the metacarpal or metatarsal bones, and 
the complete absence of all bones except those of the 
tarsal and carpal groups is of common occurrence. 
Frequently, the entire foot is abser.t or composed only 
of irregular fragments of tarsal or carpal bones. 
These conditions are present at birth, and definite 
deformities have been found in embryos during the 
third week of pregnancy. The feet of these embryos 
were in a normal position and there were no adhesions 
or abnormal relations which would suggest intrauter- 
ine amputation. 

An especially important feature of this mutation 
is the influence exerted upon the long bones of the 
leg. In all cases of marked abnormality of the feet 
so far observed, the bones of the corresponding leg, 
including proximal and distal segments, are markedly 
shortened and their diameters irregularly diminished 
as compared with those of unaffected members. This 
condition is also present from birth and appears to 
be an integral part of the variation. 

Any one or any combination of the conditions de- 
scribed may be present in a given animal and any 
one or all feet may be affected. Moreover, the 
progeny of given parents differ as widely in these 
respects as the progeny of different parents, so that 
at present there appears to be no relation between 
the location or character of the deformity presented 
by parents and by progeny. 

As mentioned above, there is evidence of a consti- 
tutional inferiority in the stock transmitting this ab- 
normality. The deformity itself offers no serious 
obstacle to a normal, healthy cage life, but losses of 
affected and unaffected animals during the first few 
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weeks of life have been exceptionally high. At birt) 
they frequently show signs of retarded development 
or prematurity, such as deficient pigmentation ang 
delayed growth of hair; others are obviously nop. 
viable. Most of the females are. poor mothers, and 
unless the young are fostered, they die shortly of 
starvation or exposure or are eaten by the doe. Even 
with good foster mothers, the animals show an jp. 
creased susceptibility to ordinary disorders and only 
a small proportion reach maturity. 

These animals also display reproductive abnormajj- 
ties. Thus, the fertility of females and of hetero. 
zygous males is considerably lower than the general 
level of the colony, and less than 30 per cent. of mat- 
ings resuli in pregnancy. Only two affected males 
have been reared to maturity. One of these, a semi- 
eryptorchid, has been mated repeatedly with does 
known to be fertile without a single pregnancy result- 
ing. The other possesses normal testicles but is an 
extremely pugnacious animal. While numerous at- 
tempts have been made to secure matings, he has 
never manifested a desire to render service, but on 
the other hand viciously attacks the female. 

So far, genetic studies have been based largely on 
the progeny derived from the affected female men- 
tioned above by crossing with an unrelated male. 
Tests of three sons obtained in this manner have 
shown that all of them transmit the abnormality. 
Eleven females were raised from the matings of one 
son with unrelated does and were backeressed to him 
and to the other males. Of these six proved to be 
transmitters and five produced only normal young in 
numerous litters, indicating that the male in question 
was heterozygous. 

Matings between heterozygous males and females 
have given 145 normal and 48 abnormal animals, 
which corresponds with the expected values of 144.75 
and 48.25 for a simple recessive character. 

Backeross matings between affected females and 
heterozygous males have given a total of 50 young, 
of which 31 were normal and 19 abnormal. This 
is an approximation to the expected ratio of normal 
and affected individuals, and the difference is not 
significant. 

The mutation described is apparently a simple re- 
cessive character which originated with the crossing 
of the two animals mentioned. One of the parental 
lines was adequately tested for the prior existence of 
the mutant genes after the character was detected and 
the other was sufficiently investigated by an examina- 
tion of breeding records and by test of closely related 
members of the line to render the previous existence 
of the mutation highly improbable. The mutant 
character is of especial interest because of its close 
resemblance to well-known human affections with the 
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implication of a genetic relation in the series of 
abnormalities affecting the hands and feet and the 
definite extension of the developmental disturbance 
well beyond the site of obvious deformity. The con- 
nection between the anatomical abnormalities and the 
functional disorders in these animals is uncertain. 
Further studies may clarify these several relation- 
ships. 
Harry S. N. GREENE 
Tue ROCKEFELLER INSTITUTE 
ror MEDICAL RESEARCH 
New York, N. Y. 


THE REDUCING POWERS OF PHYSIOLOGI- 
CALLY IMPORTANT CARBOHYDRATES 


In view of the increasing attention paid to the réle 
of the physiologically important sugars in body econ- 
omy, it seemed worth while to determine the relative 
and actual reducing values of these sugars, using the 
newer techniques devised for the determination of 
glucose. 

The sugar methods employed were: Folin’s modifi- 
cation of the Folin-Wu method!; Somogyi’s modifica- 
tion of the Shaffer-Hartmann technique’; the revised 
Folin-Malmros micro-sugar method*; the Hagedorn- 
Jensen ferricyanide method‘; and the new copper- 
iodometrie method (reagents) of Shaffer and 
Somogyi.5 

In this paper are presented a comparison of the 
reducing values of d-glucose, l-arabinose, d-fructose, 
d-galactose, lactose (hydrate) and maltose (hydrate). 

The sugars employed were all of the highest pur- 
chasable purity (Pfanstiehl brand). All the sugar 
samples were dried in a vacuum desiccator to con- 
stant weight and the purity checked by means of the 
polarisecope. All pipettes, sugar tubes and boiling 
tubes were calibrated. Stock sugar solutions were 
made by accurately weighing out 75 milligrams of 
sugar and diluting in retested 50 milliliter volumetric 
flasks with one-half saturated benzoic acid as a pre- 
servative. From these 0.15 per cent. solutions the 
proper dilutions for the techniques were made. 

The determinations were carried out for each 
method exactly as described for glucose, the glucose 
reference standard being made up to contain the same 
weight of material as the solutions of the other sugars. 

Since the sugar methods employed were designed 
primarily for the determination of glucose, the reduc- 


10. Folin, Jour. Biol. Chem., 82: 83, 1929. 

2M. Somogyi, Jour. Biol. Chem., 86: 655, 1930; 70: 
599, 1926, 

he Folin and H. Malmros, Jour. Biol. Chem., 83: 115, 


‘H. C. Hagedorn and B. N. Jensen, Bigchem. Zeitschr., 
135: 46, 1923. 

5P. A, Shaffer and M. Somogyi, Jour. Biol. Chem., 
100: 695, 1933. 
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ing powers of the other sugars are expressed in terms 
of this carbohydrate as unity. 


In Table I is presented a comparison of the relative 


TABLE I 


A COMPARISON, TO GLUCOSE AS 1, OF THE RELATIVE RE- 


DUCING PowWERS OF EQUAL WEIGHTS OF THE 


CARBOHYDRATES 

New Folin-Wu.. 1 0.65 1.05 0.75 0.41 0.40 


Somogyi-Shaffer- 
Hartmann ........ 1 0.80 1.03 0.70 0.40 0.38 


Folin-Malmros .. 1 0.96 0.98 0.82 0.47 9.39 


Weinbach WHagedorn-Jensen 1 0.87 1.02 0.74 0.67 0.75 


and 

Calvin Shaffer-Somogyi, 

Reagent 50, 1 
a 1 0.85 0.96 0.75 0.46 0.34 


Shaffer-Somogyi, 
Reagent 50, 5 
1 0.87 1.00 0.76 0.46 0.35 


* One molecule water of hydration. 


reducing values of equal weights of the carbohydrates 
studied, while in Table II are given the results on 


TABLE II 
A COMPARISON, TO GLUCOSE AS 1, OF THE RELATIVE 
ReDucING Powers OF EQUIMOLECULAR 
CARBOHYDRATE SOLUTIONS (AS 


CALCULATED ) 

Sods GHA 
New Folin-Wu.. 1 0.54 1.05 0.75 0.82 0.80 
Somogyi-Shaffer- 


Hartmann ........ 1 0.67 1.03 0.70 0.80 0.76 
Folin-Malmros .. 1 0.80 0.98 0.82 0.94 0.78 


=— Hagedorn-Jensen 1 0.73 1.02 0.74 1.34 1.50 
Calvin  Shaffer-Somogyi, 
Reagent 50, 1 
gm Kl. ............ 1 0.71 0.96 0.75 0.92 0.68 


Shaffer-Somogyi, 
Reagent 50, 5 
ar 1 0.73 1.00 0.76 0.92 0.70 


* One molecule water of hydration. 


the basis of equimolecular solutions, as calculated 


from Table I. 
The order of reducing power in general, for all 
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the methods, per equal weight of sugar is fructose or 
glucose > arabinose > galactose > lactose > maltose. 
The order of reducing power per molecule is fructose 
or glucose > lactose > maltose or galactose > ara- 
binose. 
AncEL P. WEINBACH 
D. Calvin 
UNIVERSITY OF MISSOURI 
SCHOOL oF MEDICINE 


A NEW CANKER DISEASE OF RED PINE, 
CAUSED BY TYMPANIS PINASTRE 

Rep or Norway pine (Pinus resinosa Sol.) is to-day 
one of the most important of our native coniferous 
trees for reforestation purposes. Its silvicultural im- 
portance has been largely responsible for its wide use, 
but its freedom from serious disease has been at least 
contributory. Therefore, any new disease is of 
immediate interest and needs thorough investigation. 

During the winter of 1932-33 a small area was 
observed in the Eli Whitney Forest (the watershed 
property of the New Haven Water Company, New 
Haven, Conn.) where the red pines were dead and 
dying. Subsequent studies have shown that the causal 
organism is Tympanis pinastri Tul. A preliminary 
report of these studies and a brief summary of the 
more important results are given in this article. 

On red pine the disease is characterized by the 
formation of axially elongated stem cankers with or 
without definite margins and with depressed centers 
which become roughened and open after two or three 
years. The absence of any marked resinosis in or 
adjacent to the cankered tissue is noticeable. Each 
canker is centered at a node and always has one or 
more central branch stubs, indicating that the organ- 
ism enters the stem at the bases of lateral branches. 
Because of the absence of cankers on the centrally 
located branches it appears that the fungus exists 
there primarily as a saprophyte and grows into the 
stem and produces cankers only when the host is 
weakened by some environmental factor. Infection 
has been found only in southern Connecticut in plan- 
tations established from 1916 to 1919. 

The same fungus is associated with cankers on 
northern white pine (P. strobus L.), but on this host 
infection is limited to trees which are greatly weak- 
ened through shade suppression, root competition, 
poor soil or some other similar cause. Occasional 
cankers on white pine have been observed throughout 
New England and in New York and Maryland. 

The fructifications of 7. pinastri are glistening 
black cartilaginous bodies. They occur on practically 

1 Contribution from the Osborn Botanical Laboratory, 
Yale University, in cooperation with the Northeastern 


Forest Experiment Station. Published with permission 
of the Secretary of Agriculture. 
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all cankers on both hosts, but because of their sma} 
size—up to 1 mm in height and breadth—they may 
not be noticed unless one is particularly and closely 
searching for them. They are of two kinds—oyat,. 
or spherical pycnidia on a stromoid base and disk. 
shaped stalked apothecia. The presence of either jg 
sufficient to identify the organism. 

The parasitism of 7. pinastri on red pine has been 
definitely established through artificial inoculation ex. 
periments. Pure cultures were secured from the 
fructifications and from inner bark mycelium fron 
beth red and white pines. Two hundred and twenty. 
one inoculations and 35 checks- were made on 5¢ 
thrifty red pines in May, 1934. Examination of the 
inoculations in late September showed that small but 
typical cankers were present in a few cases and that 
fructifications were present in nearly all eases. At 
the same time the checks were sterile. The fungus 
has been reisolated in pure culture from the artif- 
cially induced cankers. No attempt has been made 
yet to inoculate white pines. 

Studies now in progress indicate that the disease 
on red pine is present only in plantations; that it is 
much more prevalent in pure stands than in mixtures 
with white pine; that it is not limited to the poorer 
sites but may occur on the upper crown classes more 
on poor sites than it does on good sites; that on all 
sites the lower crown classes are much more suscep- 
tible than the upper ones; and that its incidence seems 
to be definitely correlated with the severe drought of 
1930 in southern New England. It is to be expected 
that another period of infection need not be antici- 
pated until another serious drought occurs. 

Further studies of this disease are now under way. 
The writer would appreciate any information con- 
cerning diseased red pine trees or stands. Collections 
of 7. pinastri or of closely related fungi on coniferous 
hosts are also requested. 

J. R. Hansproucu 

DIVISION oF ForEsT PATHOLOGY 

BurEAU OF PLANT INDUSTRY 
MarsH HALL, YALE UNIVERSITY 
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